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Introduction 
Missouri comprises a diverse set of natural resources. Through a variety of maps and other 
data, this paper characterizes Missouri's soils, climate, and water supply and summarizes recent 
trends in the use of the state's timber and wildlife resources. 
Physical Geography 
Elevation in Missouri varies from less than 100 meters (about 330 feet) to more than 500 
meters (Figure 1). Most of Missouri has an elevation between 200 and 300 meters, except for the 
river bottoms, the northwest corner of the state, and the Ozarks. From the Bootheel to the small 
mountains in Iron and Reynolds counties (about 75 miles), the elevation increases from less than 100 
meters to more than 500 meters. 
Ice age glaciers contributed to some of the diversity of Missouri's natural resources. Glaciers 
advanced as far south as the Missouri River, leaving predominantly loam till and clay loam till 
materials on the surface. In contrast, the area south of the Missouri River, except for the Bootheel, 
has predominantly geological materials described by geologists as decomposition and solution 
residuum (Figure 2). This portion of the state has karst topography with numerous limestone caves 
and abundant springs, as well as several rivers and streams. 
Due to the topography and geologic features of Missouri, the land use/land cover varies greatly 
(Figure 3). Since the karst topography of the Ozarks does not hold highly productive soil, there is 
more forested land here than elsewhere in the state. As for the rest of the state, agriculture is the 
primary land use. 
Soils 
The soils of Missouri are a reflection of the state's geological origins. Despite the diversity of 
the soil types across the state (Figure 4), there is considerable homogeneity in Missouri soils regard-
ing permeability (Figure 5). The entire northern half of the state is characterized by soil that has an 
underlying clay pan that makes the soil relatively impermeable. 
More soil is eroded per year north of the Missouri River than in the Ozarks, where the ground 
is more porous. In addition, the rate of soil erosion is greater north of the Missouri River, where 
there is more crop production (Figure 6 and Figure 7). A recent report found that the rate of soil loss 
has been declining for the last several years (Figure 8). Between 1982 and 1987, the rate of soil loss 
declined by about 18 percent. This trend is largely due to land being placed in the Conservation 
Reserve Program and to the increasing use of no-till herbicides. Recent trends indicate the rate of 
soil loss has improved even more. 
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Climate 
Missouri's climate is as diverse as its soils. The average daily temperature varies from lows in 
the teens in the winter in the northern region of the state, to high average daily temperatures of more 
than 92.5 degrees Fahrenheit in the summer. During the winter, temperatures in the northern part of 
the state average about 10 degrees colder than in the southern part of the state (Figure 9 and Figure 
1 0), and there are more days when the temperature is below freezing in the northern region than in 
the southern (Figure 11). In Gentry, Nodaway and Adair counties, the temperature is below freezing 
for more than 36 days per year, whereas temperatures in the Bootheel average above freezing all but 
six to twelve days per year. 
The average first-frost date ranges from early October to early November (Figure 12), and the 
average date of last frost ranges from March 31 to May 8 (Figure 13). Thus, the typical growing 
season ranges from 150 days in northwestern Missouri to 210 days in the Booth eel. 
There is also a wide range in summer temperatures. Daily average high temperatures in July 
range from more than 92.5 degrees in the Bootheel to less than 87.5 degrees in some parts of north-
eastern Missouri (Figure 14). Average July low temperatures range from more than 70 degrees in the 
Bootheel to less than 62.5 degrees in other parts of the state (Figure 15). 
Precipitation 
Annual average precipitation ranges from less than 34 inches in northwestern Missouri to more 
than 46 inches in the southwest (Figure 16). Moreover, there is considerable variation in the sea-
sonal distribution of precipitation in Missouri. In northwestern Missouri, the major portion of annual 
precipitation typically occurs in spring and summer (Figure 17 and Figure 18). In contrast, fall and 
winter are the major rainfall seasons in southeastern Missouri (Figure 19 and Figure 20). Total 
annual average rainfall in the Bootheel is almost 50 percent higher than in the northwestern part of 
Missouri. However, average summertime (growing season) rainfall in the Bootheel is about 30 
percent less than in northwestern Missouri. 
Average annual snowfall in Missouri ranges from 25 to 30 inches in the northwest to less than 
five inches in the Bootheel (Figure 21). 
Hydrology and Water Quality 
Several rivers collect the runoff from the more than 40 inches of precipitation in Missouri. 
Most of the small to medium-sized rivers in the state flow into the Missouri and Mississippi rivers. 
However, the rivers in southwest Missouri flow into larger rivers and lakes in Arkansas and Okla-
homa. Because of this, the medium-sized and smaller rivers are farther apart and more convoluted 
south of the Missouri River (Figure 22). 
In addition to the surface water of the rivers and lakes, there is a substantial amount of ground 
water that is used for urban and farming purposes. Groundwater withdrawals are concentrated in 
urban areas and along rivers because costs of withdrawal are lower in these areas (Figure 24). Crop 
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irrigation, a relatively minor use of water in Missouri, is concentrated in the Bootheel and in Barton 
and Jasper counties (Figure 25). 
The quality of the water in Missouri varies by region and geology. The amount of total dis-
solved solids varies throughout the state (Figure 26). The least amount of dissolved solids is found 
in the Ozark areas, and the poorest quality water is found in north of the Missouri River. Recently, 
the Missouri Department of Natural Resources completed a long-term study of the water quality in 
Missouri. Several findings of the study are summarized in Table 1. 
Endangered Species in Missouri 
Missouri's diverse habitat supports more than 400 rare or endangered species as listed by the 
Missouri Department of Conservation. Of these species, plants and invertebrates were listed as being 
rare or endangered more frequently than any other taxa. 
Table 1: 
Stream 
Spring River 
Meramec River 
Elk River 
Missouri River 
Mississippi River 
Statewide 
Trace metals 
NOTES: 
Missouri: Water Quality Time Trends and Probable Causes 
Location Variable 
Waco TDS 
nitrates 
Sullivan sulfates 
Tiff City sulfates 
nitrates 
St. Joseph nitrates 
TSS 
Thebes nitrates 
TSS 
Alton TSS 
CL 
TP 
DO 
Trend 
+ 
+ 
+ 
+ 
+ 
+ 
Probable Cause 
Coal mining, Barton Co. 
Unknown 
Lead mining, Iron Co. 
Unknown 
Poultry, Hog production 
Unknown 
Unknown 
+ Many urban and rural 
sources 
Unknown 
Unknown 
+ Analytical bias 
Analytical bias 
+ Analytical bias 
Analytical bias 
No time trends were detected on these rivers: Black, Cuivre, Current, Gasconade, Grand, Missouri R. at Hermann, 
Nodaway, S. Fabius, Thompson. 
Trace metals are cadmium, copper, lead, and zinc. Iron and manganese concentrations were also evaluated. 
TDS = total dissolved solids, TSS = total suspended solids, CL = contaminant level, TP = total particulates, 
DO = dissolved oxygen. 
Source: Missouri Department of Natural Resources. 1995. Water Quality in Missouri Rivers. 
The Status of Selected Natural Resources in Missouri Page 3 
The United States Fish and Wildlife Service, using the Natural Heritage database, identified the 
distribution of some of the more prominent endangered species in Missouri. Figure 27 shows the 
type of endangered species (plants and animals) that have been sighted in each county. 
Some type of endangered species has been sighted in all but five counties in Missouri. The 
Indiana bat was cited in more than half of the 114 counties in Missouri. A greater variety of endan-
gered species has been cited in the Ozark region than elsewhere in the state. Apparently the caves, 
glades, and rivers of this part of the state provide the most suitable habitat for these type of species. 
Further information on the endangered species in Missouri may be obtained through the United 
States Fish and Wildlife Service or the Missouri Department of Conservation. 
Missouri Forest Lands 
Forest lands are an underutilized natural resource in Missouri. The 13 million acres of forests 
comprise about 30 percent of the total land in the state. Unlike those of most western states, forests 
in Missouri are primarily owned by private individuals rather than the state or federal government. 
About 87 percent of the forested land in Missouri is privately owned (Figure 28). 
The volume of hardwood growing stock in Missouri has increased by more than 30 percent 
over the past 40 years. More than 82 percent of the hardwood growing stock is owned by nonindus-
trial private individuals or companies (Figure 29). 
The volume of softwood growing stock has increased more than fourfold over the past 40 years 
(Figure 30). Nonindustrial private owners control over 52 percent of the softwood growing stock. 
Table 2 shows that only 32 percent of the annual growth of wood was harvested in 1991. Thus, 
there is considerable room for expansion of the wood products industry in Missouri. Annual harvest 
rates exceeded annual growth only for cottonwood in 1991. 
The wood and wood products industry in Missouri generated more than $136 million in wages 
and $286.9 in value added production in 1987 (Table 3). Table 4 shows that use of Missouri soft-
woods increased 90 percent over the 1980-1991 period, while use of hardwoods increased about 35 
percent. 
Both hardwoods and softwoods are used for a wide range of products (Table 4). Saw logs 
account for a major portion of total products for both types of wood. Missouri is also a leader in 
charcoal production, which accounted for 4.6 million cubic feet of Missouri hardwoods in 1991. 
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Figure 6: 
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Figure 8: 
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Figure 10: 
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Figure 12: 
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Figure 14: 
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Figure 16: 
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Average Annual Precipitation in Missouri 
less than 34 inches 
34 -38 inches 
38 -42 inches 
42 -46 inches 
46 - 50 inches 
Source: National Climatic Data Center monthly 
data, 1968- 1992. 
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Figure 17: 
Average Spring Precipitation in Missouri 
r==:J less than I I inches 
r==l 11 - 12 inches 
c::=J 12-13 inches 
- 13-14 inches 
- 14 or more inches 
Source: Nm ional Cli matic Data Center monthly 
data, 1968 - 1992, Apri l through June data. 
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Average Summer Precipitation in Missouri 
less than I 0 inches 
10 - 11 inches 
11 -l2 inches 
12 -13 inches 
13 - 14 inches 
1 4 or more inches 
Source: National Climatic Dma Center monthly 
data, 1968 - 1992, July through September data. 
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Average Fall Precipitation in Missouri 
less than 6 inches 
6 - 8 inches 
8-10 inches 
10 - 12 inches 
12 or more inches 
Source: National limatic Data Center monthly 
dat a, 1968 - 1992, October through December data. 
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Figure 20: 
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Average Winter Precipitation in Missouri 
less than 4 inches 
4-6 inches 
6 -8 inches 
8 -10 inches 
I 0 -12 inches 
12 or more inches 
Source: National Climatic Data Center monthly 
data, 1968-1 992, January through March data. 
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Average Annual Snowfall in Missouri 
less than 5 inches 
5- 10 inches 
I 0- 15 inches 
15-20 inches 
20-25 inches 
25-30 inches 
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Source: National Climatic Data Center monthly 
dat a, 1968- 1992. 
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Figure 22: 
Hydrology in Missouri 
Source: USGS 1:100,000 DLGS. 
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Figure 23: 
Distribution of Lakes in Missouri 
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Source: USGS I :I 00,000 scale hydro logy DLGs. 
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Figure 24: 
Groundwater Withdrawals in Missouri 
• < 10 (gallon/min.) 
• 10-25 (gallon/min.) 
e 26-50 (gallon/min.) 
e 51-100 (gallon/min.) 
• 101-1,000 (gallon/min.) 
• > 1,000 (gallon/min.) 
Source: Missouri Department of Natural Resources, 
Public Drinking Water Program/CARES, (1993 data). 
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Figure 25: 
Percentage of Area with Crop Irrigation 
in Missouri 
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Source: National Resources In ventory (NR I), 1992. 
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to I he tolal area represented by all srunplc points in 
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Figure 26: 
Groundwater Quality in Missouri 
Total Dissolved Solids (parts per million) 
- Unusable (greater than 1 0,000) 
- Poor and very poor (500- 1 0,000) 
Good (300-499) 
c:::=:J Excellent (fewer than 300) 
•*•• Fresh-water-mineralized-water contact zone 
Source: Missouri Water Atlas , Missouri Department of Natural Resources, 1986. 
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Figure 27: 
Threatened and Endangered Species 
Distribution in Missouri 
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Animals 
I Bald eagle (Haliaeetus leucocephalus) 
2 Curtis pearlymussel (Epioblasma floretina curtisi) 
3 Fat pocketbook (Potamilus capax) 
4 Gray bat (Myotis grisescens) 
5 Indiana Bat (Myotis sodalis) 
6 Interior least tern (Sterna antillarum athalassos) 
7 Neosho madtom (Noturus placid us) 
8 Niangua darter (Etheostoma nianguae) 
9 Ozark cavefish (Amblyopsis rosae) 
10 Pallid sturgeon (Scaphirhynchus albus) 
II Peregrine falcon (Falco peregrinus) 
12 Pink mucket (Lampsilis abrupta) 
0 
A 
4 F 
Plants 
A Decurrent false aster (Boltonia decurrens) 
B Geocarpon (Geocarpon minimum) 
C Mead's milkweed (Asclepias meadii) 
D Missouri bladder-pod (Lesquerella filiformis) 
E Pondbell)l (Lindera melissifolium) 
F Running buffalo clover (Trifolium stoloniferum) 
G Western prairie fringed orchid (Piantanthera praeclara) 
9 no species listed endangered or threatened 
Source: Natural Heritage Database, 
United States Fish & Wildlife Service. 
kilometers 
C:J 0 -1 species 
C:J 2 -3 species 
lmiR 4 -5 species 
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Timberland Area in Missouri 
by Ownership 
Years 1 ,OOOs of Acres 
20,000 
15,000 
10,000 
5,000 
0 
Forest Ind. State NFS Total Public Farmer Total Private Total 
44,095,000 acres in Missouri. 
Source: U.S. Department of Agriculture, Forest Service. (US OAFS). 1992. Forest 
Resources of the United States, 1992. General Technical Report RM-234. 
Perspectives on Agriculture, Food and Natural Resources 
Figure29: 
Net Volume of Hardwood Growing Stock in 
Missouri by Ownership 
Cubic Feet (millions) 
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Year 
1987 1992 
~ Forest Industry ~ Other Public rnilll National Forest 
II Nonindustrial Private II All owners 
Source: USDAFS. 1992. Forest Resources of the United States, 1992. 
General Technical Report RM-234. 
Figure30: 
Net Volume of Softwood Growing Stock in 
Missouri by Ownership 
Cubic Feet (millions) 
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Source: USDAFS. Forest Resources of the United States, 1992. 
General Technical Report RM-234. 
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Table2: Missouri Forests: Annual Growth vs. Harvest 
(1,000 Board Feet) 
Species 
Shortleaf pine 
Eastern red cedar 
Red oak 
White oak 
Hickory 
Black walnut 
Cottonwood 
Soft hardwoods 
Annual Growth 
82,851 
24,778 
439,449 
405,458 
76,534 
17,097 
10,079 
51,464 
1,107,710 
Annual Harvest 
36,900 
4,744 
184,815 
90,844 
12,480 
6,245 
21,281 
22,438 
379,747 
Source: Missouri Department of Conservation. 1991. " Missouri Forests: Their History, Values, and Management." 
Jefferson City, Missouri: MDC. 
Table3: Summary Statistics for the Wood and Wood Products 
Industries in Missouri, 1987 
Establishments Employees 
(1,000) 
Lumber and wood products 634 9.6 
Logging 45 NA 
Sawmills 237 3.3 
Millwork, plywood, 
and structural members 144 2.6 
Wood containers 85 1.4 
Wood buildings/mobile homes 21 NA 
Miscellaneous 102 1.6 
Paper products 134 12.6 
Furniture products 194 9.7 
Total (lumber and wood, 
paper, and furniture products) 962 31.9 
Wages 
($mil) 
136 
NA 
38.8 
48.8 
16.9 
NA 
21 
298.6 
177.4 
612 
Value Added 
($mil) 
286.9 
NA 
88.3 
97.5 
3.06 
NA 
48.7 
910.5 
407.5 
1604.9 
Materials 
($mil) 
314.7 
NA 
89.7 
86.2 
43.5 
NA 
61.3 
1150.2 
411.6 
1876.5 
U.S. Department of Commerce. 1987. Census of Manufactures. Geographic Areas Series, Missouri, MC87-A-26. 
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Table4: Industrial Roundwood Production by Product, 
Softwoods and Hardwoods in Missouri, 1946-1991 
(Millions of Cubic Feet) 
Softwoods 
Product 1946 1958 1969 1980 1987 1991 
Saw logs 8.3 4.1 3.3 5.5 7.8 7.5 
Cooperage logs 0 0 0 0 0 0 
Veneer logs 0 0 0 0 0 0 
Pulpwood 0.1 0.1 0 0 0 0 
Charcoal wood 0 0 0 0 0 0 
Posts 3.2 0.8 1.2 0.5 0.7 2.6 
Fuel wood* 0.2 0.2 0.1 0 0 ** 
Poles ** 0.2 0.3 0 ** 0 
Mine timbers ** ** 0 0 0 0 
Handle bolts 0 0 0 0 0 0 
Misc.*** ** ** 0 .3 0.2 0.6 1.7 
Total 11.8 5.4 5.2 6.2 9.1 11.8 
Hardwoods 
Product 1946 1958 1969 1980 1987 1991 
Saw logs 71.1 43.7 63 66.2 81.9 86.2 
Cooperage logs 14.9 4.5 8.9 4.7 2 4.8 
Veneer logs 1.4 1 1 0.7 1 1.7 
Pulpwood 0.5 0.7 1.9 1.9 2.2 1.2 
Charcoal wood 0.6 3.2 16.7 6.2 2.7 4.6 
Posts 7.8 8.8 1.3 1.2 0.6 0.5 
Fuel wood* 59.2 67.7 24.4 0 0 0 
Poles 0 0 ** 0 0.1 0 
Mine timbers 3.4 0.5 0.1 0 0 0 
Handle bolts 1.3 1.2 0.4 0 0.1 0.2 
Misc.*** 2.2 5.7 0.7 0.4 0.2 10.4 
Total 162.4 131 118.4 81.3 90.8 109.6 
Total All Products 174.2 136.4 123.6 87.5 99.9 121.4 
* Does not include residential firewood. 
** Less than 500 cubic feet. 
*** Includes plants producing shavings, chips, rails, etc. 
Source: USDAFS. 1990. Missouri Timber Industry - An Assessment of Timber Product Output and Use. Resource Bulletin 
NC-120. 
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Hunting and Fishing in Missouri 
Hunting and fishing are popular pastimes in Missouri and lucrative for the state's economy. 
More than $4.2 billion was expended for recreation and forest products-related activities in 1994 
(Figure 31). In 1993, more than 1.88 million permits were sold to Missouri residents and visitors for 
hunting, fishing, and trapping, which amounted to more than $20 million in revenue (Figure 32). 
Missouri residents purchased more than 235,000 permits for hunting and fishing, which generated 
$3.3 million in revenue for support of the Missouri Department of Conservation programs and 
activities. Between 1960 and 1993, sales of permits for both hunting and fishing and for fishing only 
trended upward. (Figure 33) 
The number of hunting permits has increased over the past 25 years even though small game 
harvest in Missouri has been declining since the late 1960s. The harvest rates reported by the Mis-
souri Department of Conservation indicate the populations of game species in the state. Trends for 
small game and waterfowl show that populations are declining, while wild turkey and white-tailed 
deer populations are growing. 
In 1967, almost 3.5 million bobwhite quail were harvested, while in 1992 just over one million 
quail were harvested. A similar decrease is reported in the harvest of squirrels and rabbits (Figure 
34). These trends are primarily due to loss of habitat. 
Waterfowl harvest in Missouri has also declined over the past 25 years largely because of 
declining populations of ducks and geese nationally. Both the number of waterfowl hunters in 
Missouri and the number of ducks (Figure 35) and geese (Figure 36) have declined since the 1960s. 
In contrast, both the number of hunters, and the number of wild turkey and white-tailed deer 
harvested have increased over the past 25 years. Almost 35,000 wild turkeys were harvested in the 
spring of 1992 (Figure 37). In addition, 15,000 wild turkeys were harvested during the fall season. 
The number of hunters and the size of the fall wild turkey harvest have trended downward since 
1987 (Figure 38). 
White-tailed deer harvest by firearm hunters has doubled since 1970 (Figure 39). New harvest 
records have been established almost every year. Figure 35 also shows that the success rate for 
firearm hunters has remained at about 25 percent over this period. Deer harvest by bow hunters has 
also increased substantially since the 1960s (Figure 40). Typically there are about 10 archery per-
mits sold for every deer harvested by bow hunters. 
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Figure 31: 
Figure 32: 
Fish-, Forest-, and Wildlife-Related Expenditures in Missouri,1994 
(millions of dollars) 
Forest products 
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Source: Missouri Department of Conservation. 
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Figure 33: 
Figure 34: 
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Resident Hunting and Fishing Permits Purchased in Missouri, 
1960-1993 
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Small Game Harvest in Missouri, 1967-1992 
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Figure 35: 
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Duck Hunting in Missouri: Number of Ducks Harvested and 
Number of Duck Hunters, 1967-1992 
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Figure 36: 
Geese Hunting in Missouri: Geese Harvested and Geese Hunters, 
1967-1992 
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Figure 37: 
Spring Turkey Hunting in Missouri, 1967-1992 
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Figure 38: 
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Fall Turkey Hunting in Missouri, 1978-1993 
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Deer Hunting in Missouri: 
Firearm Permits Sold and Deer Harvested, 
1960-1992 
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Deer Hunting in Missouri: 
Archery Permits Sold and Deer Harvested, 
1960-1992 
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SR490 
The Missouri Agricultural Experiment Station does not discriminate on the basis of race, 
color, national origin, sex, religion, age, disability or status as a Vietnam era veteran in 
employment or programs. • If you have special needs as addressed by the Americans 
with Disabilities Act and need this publication in an alternative format, write ADA Officer, 
Extension and Agricultural Information, 1-98Agriculture Building, Columbia, MO 65211, 
or call (314) 882-8237. Reasonable efforts will be made to accommodate your special 
needs. 
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